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Objective.– The present study investigated patient/robot interactions within an
upper limb robot-assisted training in subacute stroke patients.
Methods.– Nineteen subacute stroke survivors (8 females; age 53 ± 17 [19–83]
years; time from stroke, 49 ± 19 days) with severe upper limb paresis (mean
Fugl–Meyer Assessment score, 17 ± 7/66 or mean Motricity Index 41 ± 2/100)
carried out 16 sessions (3/week, 35 days) of robot-assisted shoulder/elbow trai-
ning (InMotion 2.0, IMT, Inc., MA, USA) combined with standard therapy. The
values of three parameters (Guidance, Robot Power and time allotted to close
the slot) were analysed and compared after the 80th movement performed at S1,
S4, S8, S12 and S16 (ANOVA, post-hoc Tukey).
Results.– The time alloted to close the slot decreased at S4 (P = 0.038) when
we observed a decrease in guidance only at S16 (P = 0.026). The Robot Power
remained unchanged until S16.
Discussion.– This study demonstrated that some robotic device enables the quan-
tification of both patient’s participation and motor recovery strategies. The results
showed that recovery process followed the classical speed/accuracy trade-off,
with an improvement of speed before accuracy at a constant force supplied by
the robot.
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Background.– ARAMIS is an innovative dual-exoskeleton for the rehabilitation
of the paretic upper limb after stroke. ARAMIS allows three main strategies:
– asynchronous exercise;
– synchronous exercise;
– virtual exercise.
Methods.– Twenty subacute hemiplegic inpatients with ischemic or hemorrhagic
stroke were treated daily in 60-min rehabilitation sessions and over periods not
exceeding 8 weeks.
Results.– The Fugl–Meyer (modified by Lindmark and Hamrin) total score
improved from 48 ± 18 at baseline to 75 ± 27 at the end of the ARAMIS rehabi-
litation protocol (P < 0.0003), with a mean improvement of 56%. The score for
pain improved from 4.5 ± 2 to 7 ± 1.2 (P < 0.0004) and the overall motor func-
tion improved from 11.7 ± 10 to 27.5 ± 17.4 (P < 0.004). The FIM total score
improved from 65 ± 21 to 94 ± 14 (P < 0.001).
Discussion.– The results support the suggested potentialities of robot-mediated
rehabilitation treatments of these patients and the hypothesis that improvement
in motor abilities after brain injury follows the proximal-to-distal progression.
Further reading
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Objectives.– Evaluate the efficacy of the combined use of robot for the upper
limb recovery and transcranial direct current neurostimulation (tDCS) therapy
for the rehabilitation of patients in subacute phase of stroke.
Methods.– We select patients without epilepsy nor head injury, with a stroke
occurred in the previous two months. All patients perform standard daily motor
rehabilitation plus 45′ of robot therapy with MIT-Manus for a total period of three
weeks (5 times/week); at the same time is randomly applied tDCS with an anodal
(case group) or SHAM (controls) stimulation on the injured hemisphere with
1.5 mA for 30′. The clinical parameters assessed are: Ashworth modified scale,
Fugl–Meyer for upper limb, Motor Power Score, Motricity Index, Frenchay
Arm test, Box and Blocks. Robotic parameters considered are: voluntary activity
index, efficacy–speed–smooth and precision index of movements.
Results.– We actually selected 6 patients: four have been stimulated with sham
and 2 with anodal tDCS. Both clinical and robotic parameters improved in all
patients, apparently better in the case group versus controls.
Discussion.– We are currently in the selection phase and we need a sufficient
sample dimension to correctly assess efficacy of combined therapy.
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Background.– Kinematics assessment is recommended to evaluate upper limb
movements quantitatively. The aims of this study were to develop norms of
upper limb kinematics for healthy children and to determine the effect of age on
kinematics indices.
Methods.– Ninety-three healthy children (3 to 12 years) participated in the study.
Five kinematics indices were computed from two unidirectional (i.e., reaching
a target and performing a back-and-forth movement) and two geometrical (i.e.,
drawing a circle and a square) tasks [1]. Each task was performed 10 consecutive
times with the REAplan, which is a distal effector robotic device that allows
upper limb displacements in the horizontal plane.
Results.– Four indices showed an improvement from 3 to 6 years (P < 0.05).
Indeed, the straightness and smoothness results were more variable during the
10 cycles of movements and the amplitude of movements was lower in the
youngest children than in older children. After 6 years, all indices remained
stable.
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Conclusion.– This study is the first to show an age effect on upper limb kine-
matics in healthy children. These data are used to establish reference standards
in children.
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Background.– In rehabilitation robotics, Wolbrecht proposed the Assist As Nee-
ded training paradigm [1] to permit the exploration of the effort-error relationship
which is fundamental to stimulate motor re-learning [2]. In low-functioning
patients, it is often of little applicability. This study aims to verify if a robotic
training paradigm based on rigidly imposed movements may be an efficient tool
in the recovery of the body scheme.
Methods.– Participants: Two chronic stroke patients. Materials: An end-effector
[3]. Treatment protocol: Twelve sessions of repeated movements: Hand to Mouth
and Reaching against gravity [4]. Measures: Upper-limb kinematics, dynamics
and EMG were acquired. The main outcome measure was the Draw-a-Person
Test [5].
Results.– Post-treatment drawings are more detailed especially with regard to the
face elements. The relationship of body parts to one another seems to improve
with treatment.
Discussion.– The proposed method seems to be a suitable tool to promote the
acquisition of an internal awareness of the body as first step before functional
recovery.
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Background.– There are an increasing number of robotic walking designs. Some
are probably not used because not originally “designed” by the users themselves
(therapists, patients). ROBO-K is a collaborative project involving researchers,
clinicians and industrial partners.
Method.–
– analysis of the existing current practices in walking rehabilitation with or
without robotic assistance (limits, shortcomings);
– collection of needs and uses to define the functionality of the future robot by
semi-structured interviews (experts, physiotherapists, patients) and scheduled
focus groups of clinical partners;
– study of the social acceptability of the future robot and its uses within institu-
tions of the APPROCHE network (therapist’s and patients’ questionnaires).
Results.– The robot as it was thought is mainly perceived by therapists and
patients as being useful to rehabilitate and maintain walking. However, it is
noted for the last few misgivings about its design and use outside the presence
of the therapist.
Conclusion.– The next step of the study will be to define with all partners the
technical specifications of the future robot taking into account these results as
well as technological and financial constraints.
http://dx.doi.org/10.1016/j.rehab.2014.03.041
P148-e
A new approach to gait rehabilitation
M. Berteanu a,∗, P.L. Seiciu b, A. Iliescu a, I. Ciobanu a
a Elias University Hospital, Bucharest
b Politehnica University
∗Corresponding author.
Keywords: Gait; Rehabilitation; Mechatronic; System; Active
Normal gait ability means independence, personal and social cost-efficiency,
and a good quality of life. Our interdisciplinary team proposes a new mecha-
tronic system for gait rehabilitation. The new system, developed in a national
research development partnership project, covers many of the requirements of
complete rehabilitation programs, by applying in practice the concept of rehabi-
litation through repetitively–variability–intensity–reality. The new mechatronic
system assists the user while walking, by means of a dedicated body weight
supporting system, and provides independence in a controlled space, due to a
special system of suspended beams and sensitive engines. The system allows its
user to train self-awareness, distributive attention, active self-decision making,
along with gait, in real - like environment, enriched in stimuli. The sys-
tem can control the trajectory and the movements of the patient, or it can
follow the patient, giving the precise degree of assistance needed, in real
time. The system is designed to stimulate the user’s motivation and active
involvement in the rehabilitation process, and to prepare the patient for real
life situations, reducing the time necessary for a complete rehabilitation and
for the optimal reinsertion into community, with all the personal and social
benefits.
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